Normative Data for 144 Compound Remote Associate Problems
We have developed 144 simple problems for use in our research on the experience of insight in problem solving. These problems were patterned after items in the Remote Associates Test (RAT) developed by Mednick (1962) . Our goal with this paper is to make these problems available to other researchers along with normative information regarding the relative difficulty of each problem. These normative data can be used to select problems based on difficulty or mean time necessary to reach a solution. Mednick (1962) developed the RAT as a measure of creative thought that would not require knowledge specific to any field. He constructed two college-level versions of the test, each consisting of 30 items (Mednick, 1968; Mednick & Mednick, 1967) . The items in the RAT consist of three words that can be associated with the solution word in a number of ways (e.g., the three words SAME / TENNIS / HEAD are associated with the solution MATCH by synonymy (same = match), by formation of a compound word (matchhead), and by semantic association (tennis match). Thus, reaching a solution requires "creative thought" because the first, most-related, information retrieved in solution attempts is often not correct, and solvers must think of more distantly related information to connect the three words. Problem solvers' success on items from the original RAT reliably correlates with their success on classic insight problems (Dallob & Dominowski, 1993; Schooler & Melcher, 1995) .
For the most part the RAT and RAT-like problems have been used to study problem solving and creative thinking (e.g., Ansburg, 2000; Beeman & Bowden, 2000; Bowden & Beeman, 1998, in press; Bowers, Regehr, Balthazard, & Parker, 1990; Dallob & Dominowski, 1993; Dorfman, Shames, & Kihlstrom, 1996; Schooler & Melcher, 1995; Shames, 1994; Smith studying psychopathologies (e.g., Fodor, 1999) , affect (e.g., Mikulincer & Sheffi, 2000) , success and failure experiences (e.g., Vohs & Heatherton, 2001) , and as an alternative to illusory feedback (e.g., McFarlin & Blascovich, 1984) . In addition, Hebrew, Japanese, and Jamaican versions have been implemented (Baba, 1982; Hamilton, 1982; Levin & Nevo, 1978) .
Although RAT items are not as complex as classic insight problems, they exhibit the three properties of insight problems that distinguish insight solutions from non-insight solutions:
(1) they misdirect (or fail to direct) retrieval processes. (2) Solvers often cannot report the processing that led to the solution (Ben-Zur, 1989) . (3) Upon solving RAT items solvers often have the Aha! experience (Bowden & Beeman, in press ). This third property is considered the central defining feature of insight problems. Thus, solving RAT-like items appears to involve the same component processes critical for, and the same phenomenological experience of, insight solutions to more complex problems.
In general, researchers have faced two difficulties when using classic insight problems. (4) They are physically compact, so that they can be presented in a small visual space or short time span. These features allow for better control and measurement of timing variables (e.g., measuring the time between presentation of the problem and production of a solution, controlling timing of hint presentation or timing of solution presentation for solution judgment tasks, etc.), and display variables (e.g., position of the problem and/or solution on the screen). These features also allow for the use of various paradigms (e.g., priming, solution recognition, and hemispheric differences paradigms).
Method Participants
Participants were 289 students from the University of Wisconsin-Parkside, the University of Illinois-Chicago, and the University of Pennsylvania. Mednick's (1962) original versions of the RAT contained 30 items each and the solution word for each item was sometimes associated with the words in a triad in several different ways.
Materials
We wanted a greater number of problems than were available in the original RAT. We also wanted to present participants with a more consistent task-that is, the solution would always be related to the triad words in the same way. To this end, we created our own set of problems, so that the solution word was associated with all three words of the triad by formation of a compound word (or phrase) (e.g., AGE / MILE / SAND form the compounds STONEAGE, MILESTONE, and SANDSTONE with the solution word STONE). Solution words were never repeated or used as problem words; problem words were sometimes repeated (e.g., house is repeated six times). The result was 144 compound remote associate problems. Below we provide normative data for the solvability of these items.
Procedure
Participants were tested individually. Participants were told that they would see three stimulus words and that they should attempt to generate a fourth word, that, when combined with each of the three stimulus words would result in word pairs that are a common compound word or phrase. They were given five practice problems prior to the experiment itself. Each trial began with participants fixating a cross that was positioned at the center of the screen. So that participants could see all three words with minimal eye movement, the problem words were then presented simultaneously in normal horizontal orientation above, at, and below the center of the screen. Participants tried to produce the solution word within a time limit. Six experiments used three different time limits (2, 7, and 15 seconds). Immediately following the production of a solution, or the end of the time limit, participants were shown a lateralized target word for 180 msec and were either to quickly read the word aloud or judge whether the word was the solution to the problem. Only data regarding problem solution within the time limit are presented in this paper, data regarding reading or judgments of the target words, and details of the procedure, are presented elsewhere (Beeman & Bowden, 2000; Bowden & Beeman, 1998) . Problems were presented by a Macintosh computer in 24-point Times font, black on a white background.
In two other experiments (one using Event Related Potential [ERP] and one using functional Magnetic Resonance Imaging [fMRI] procedures) participants tried to produce the solution word within a 30-second time limit. In these two experiments each trial began with a central fixation cross, then the three problem words were presented simultaneously in normal horizontal orientation above, at, and below the center of the screen. The problem stayed on the screen until it was solved or the time limit expired. No target words were shown following the solution or time limit.
There were several potentially important differences between these two experiments and the previous six. Both ERP and fMRI procedures create less than optimal conditions for problem solving, so the results may underestimate participants' performance under better conditions. Because of the need for scalp electrode placement, and the use of 186 problems 1 , this ERP experiment involved very long sessions (up to four hours). To minimize eye movement, the problems were presented in a smaller font than in the previous experiments (14-point Arial font, yellow on a black background). In fMRI experiments, the scanner creates a noisy environment and participants' heads are held in position with cushions in an effort to eliminate head movement artifacts. In addition, participants in this fMRI experiment saw 124 of the 144 problems and did a line comparison task after each problem-solving trial. 2 Despite these differences in procedures there was a high correlation for percentage of participants solving the problems in the ERP and fMRI experiments, r(124) = 0.80. Therefore, we combined the data from the ERP and fMRI experiments for the 30-second time limit.
Results and Discussion
Participants who were excluded from previously published analyses (Beeman & Bowden, 2000; Bowden & Beeman, 1998 ) because they were left-handed or had solved too few problems, were included in these analyses to give an accurate picture of the difficulty of the items.
We calculated the percentage of participants solving each problem within each of the three time limits. We also calculated the mean time-to-solution for the 7-, 15-, and 30-second time limits.
3 These data are presented in the Appendix in descending order according to the percentage of participants producing a solution within the 15-second time limit.
Correlations between time limits were calculated for the percentage of participants solving the problems. The correlation matrix is presented in Table 1 .
The problems presented in this paper are uncomplicated in the sense that each one has a single-word, unambiguous solution that is related to the three words in the problem in a single consistent way (i.e., forms a compound word or phrase), they can be solved quickly, and are physically compact. These features increase the reliability of the data, reduce the confounding of variables aiding in the clear decomposition of the component processes of problem solving, make scoring of responses easier, allow for control and measurement of timing variables and display variables, and the use of various paradigms. Similar problems have been used to study problem solving and creative thinking, psychopathologies, affect, success and failure experiences, and as an alternative to illusory feedback. By providing solvability and time-tosolution data, we hope to encourage the further use of remote associate problems in these areas and in innovative new ways. The data were collected while the authors were at the Department of Neurology, Cognitive Neuroscience Section, Rush Medical Center, Chicago, IL, and the Department of Psychology, University of Pennsylvania.
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Footnotes
1 Forty-two new problems were developed for the ERP experiment. Data from these new problems is not presented in this paper.
2 In the line comparison task participants saw two sets of lines (eg., / / \ and / \ / ).
The task was to answer "yes" if both sets had the same number of left-leaning and rightleaning lines, or "no" if the sets had a different number of left-leaning and right-leaning lines. In this example, the answer is "yes".
3
Solution time data were not collected for the 2-second time limit. 
